Application of differential flow microcalorimetry for study of drug interactions in the blood system.
A compact differential flow microcalorimeter has been developed to investigate biomolecular reactions, especially drug interactions in the blood system. The calorimeter is an adiabatic type and consists of a twin-cell structure, each mixing part having a volume of 60 microliters. Both the precision and accuracy of the instrument have been evaluated by dilution of sucrose solutions to be 0.1-0.5% at a heat effect of 100-10 microW. The resolution is approximately 0.5 microW (less than 10(-3) Torr). The heat produced in erythrocyte hemolysis induced by chlorpromazine hydrochloride (CPZ) and the binding heat of CPZ to human blood components viz., intact erythrocytes, erythrocyte membranes, serum albumin and plasma were measured. The heat effect of hemolysis was endothermic and related to the quantity of free hemoglobin released from erythrocytes. The overall binding of CPZ to blood components was, however, an exothermic process. The thermodynamic and binding parameters were computed directly from the calorimetric data by use of a nonlinear least squares regression method, assuming a one-class binding model, and the stoichiometry of the binding reaction was determined.